

















Technology Example: 5G Infrastructure for Future Wireless Communication

The increased data rates of 5G mobile communication will WHG SHUIRUPDQFH 7KH UVW DSSURDF
PHHW XVHU GHPDQGV LQ XUEDQ D UH®N sBiohigRtBgsHthkl design @ Vebricatibh of which

of today’s limited bandwidth. However, the technologies Leibnitz FBH now specializes in. Game-changing results

required for 5G communication will differ vastly in termsof KDYH EHHQ DFKLHYHG LQFOXGLQJ EDF
HQHUJ\ HI FLHQF\ DJLOLW\ EDQGZL 5 ¥tikblishgd FoXiiiS XTi¢ s&cBnd rbin sttdtegy has also
TXHQF\ XVDJH DQG ODWHQF\ 7KH HjidedH&uHte incidlirfgLthe @alzatiord pE Eodtkénd com-
solutions developed at Leibniz FBH are a crucial step toward ponents for future 140 GHz 5G wireless networks.

meeting the requirements of future 5G systems up to the

mm-wave range. The semiconductor technologies applied

in their development are based on in-house GaN and InP

processes for highest output power in the mm-wave range.

Two main strategies are pursued: (1) improving back-off

HI FLHQF\ ZLWK *D1 EDVHG HQYHORSH WUDFNLQJ V\VWHPV DQG

a fully digital transmitter; (2) developing InP-based compo-

nents for a mm-wave 5G infrastructure with unpreceden- Fully digital transmitter chain for base station application.

Technology Example: MIRANDA-94 — High Resolution Real Time SAR Imaging

FMD member institutes Fraunhofer FHR and IAF joined ticated Ill-V semiconductor technologies to construct the
forces to develop an advanced, real-time synthetic aperture  mm-wave components for the transceiver module, while
radar (SAR) — known as MIRANDA-94. The mm-wave Fraunhofer FHR took responsibility for the system integra-
system is a miniaturized radar sensor optimized for use in tion and applied its long-standing experience in measure-
ultralight aircrafts. The radar is backed on the aircraft by ment campaigns of airborne radar systems to the project.

a mechanical beam stabilization - using a programmab-

le gimbal that allows linear and nonlinear trajectories to
perform SAR imaging for various applications. The real-time
evaluation for the MIRANDA-94 SAR images was developed
in a multinational EU project. The SAR image depicts the
compound of Fraunhofer FHR. MIRANDA-94 operates at

a center frequency of 94 GHz at a resolution of less than

15 cm. To achieve such high resolution, the system has to
work with a bandwidth larger than 1 GHz. The high opera-

tional frequency and large bandwidth place great demands SAR image of the compound of Fraunhofer FHR measured with

on the components of the RF transceiver, signal generation, MIRANDA-94 with 94 GHz operational frequency and 2 GHz bandwidth.
and signal processing. Fraunhofer IAF drew on their sophis- The resulting image resolution is 7.5 cm.
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